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(54) METHOD OF DECIDING CHANNEL PREDICTION TERM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a ^ 
method for reducing finite time delays. 
SOLUTION: In these device and method, prediction of 
the future channel condition from a common pilot 
channel signal transmitted from a transceiver 12 is 
performed in a mobile user apparatus 14. and the future 
transmission pattern of the transceiver 1 2 at the 
designated time can be controlled. The fitness accuracy 
of the future pattern to a channel can be enhanced, by 
computing a channel prediction term, having adaptability, 
from past and present channel estimates. A radio 
communication system 10, including a base station 12 
having an antenna operates in a transmission diversity 
mode of a closed loop, using the channel prediction term, 
and an application 24 for a channel controller in a mobile 
user apparatus 14, can select the best antenna 
transmission properties pertaining to the working 
antenna 30 of the base station 1 2. 

* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 
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[Claim 1]A method comprising: 

A step which determines a channel prediction term over a certain channel from both the 1st 
channel evaluation paragraph drawn from the 1st common pilot channel signal, and the 2nd 
channel evaluation paragraph drawn from the 2nd common pilot channel signal. 
A step which enables control to a future transmission pattern of said channel using said channel 
prediction term. 

[Claim 2]A method according to claim 1 containing a step which predicts a future channel state 
in specified time based on said channel prediction term. 

[Claim 3]A method according to claim 2 which contains a step which memorizes said 1st channel 
evaluation paragraph and said 2nd channel evaluation paragraph in order to answer said 1st 
common pilot channel signal and said 2nd common pilot channel signal, respectively and to 
determine said channel prediction term. 

[Claim 4]A method according to claim 3 containing a step which repeats said channel prediction 
term once or more from said 1 st channel evaluation and said 2nd channel evaluation paragraph, 
and is calculated with adaptability. 
[Claim 5]A method comprising: 

A step which receives the antenna transmitting characteristic relevant to one or more antennas 
of two or more antennas in order that a step calculated with adaptability may adjust a future 
transmission pattern of said channel so that control is possible. 

A step which chooses at least one antenna transmitting characteristic from said antenna 
transmitting characteristic based on said channel prediction term. 

[Claim 6]A step calculated with adaptability contains a step which receives one or more 
9|c3|ca|c9|c9|c:|e9|c9)c values with dignity relevant to one or more antennas of two or more antennas, A way 
according to claim 4 said 1st common pilot channel signal is a signal from the 1st antenna of two 
or more of said antennas, and said 2nd common pilot channel signal is a signal from the 2nd 
antenna of two or more of said antennas [Claim 7]A method according to claim 5 which contains 
a step which uses a feedback signal based on said channel prediction term in order to control a 
future transmission pattern of a channel according to a future channel state in specified time. 
[Claim 8]In order to evaluate correctly a future channel state in time specified as a step which 
chooses at least one ******** value with dignity from said one or more values by which 
weighting was carried out based on said channel prediction term, A step which provides said 1st 
antenna and said 2nd antenna with said at least one ******** value with dignity. A method 
according to claim 6 which contains a step which separates the 1st channel propagation path 
and the 2nd channel propagation path relevant to said 1st antenna and said 2nd antenna based 
on said 1st common pilot channel signal and said 2nd common pilot channel signal. 
[Claim 9]A method according to claim 8 which contains a step which evaluates a phase and 
amplitude of a channel to said 1st channel propagation path and said 2nd channel propagation 
path in order to draw said 1st channel evaluation paragraph and said 2nd channel evaluation 
paragraph. 

[Claim 10]A method according to claim 4 corresponding to a channel evaluation paragraph 
calculated in at least one repetition before a repetition of the present which said 1st channel 
evaluation paragraph repeated once or more. 

[Claim 1 1]A method according to claim 10 corresponding to a channel evaluation paragraph 
calculated in the present repetition which said 2nd channel evaluation paragraph repeated once 
or more. 

[Claim 1 2]A method according to claim 6 which contains a step which operates said 1 st antenna 
and said 2nd antenna of two or more of said antennas in transmitting diversity mode of a closed 
loop. 

[Claim 13]A method according to claim 12 containing a step which feeds back said at least one 
******** value with dignity of said one or more ******** values with dignity to said 1st antenna 
and said 2nd antenna of two or more of said antennas. 

[Claim 14]In order to suit said future channel state and to decrease remarkably effective loop 
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delay in transmitting diversity mode of said closed loop, A method according to claim 13 
containing a step controlled at time which had a transmission pattern on a channel from at least 
one antenna of said 1st antenna and said 2nd antenna specified. 
[Claim 1 5]It is characterized by comprising, 
A communication interface. 

From both the 1st channel evaluation paragraph drawn from the 1st common pilot channel signal, 
and the 2nd channel evaluation paragraph drawn from the 2nd common pilot channel signal. A 
processor which determines a channel prediction term over a certain channel, and enables 
control to a future transmission pattern of said channel using said channel prediction term and 
which was combined with said communication interface in communication. 

[Claim 1 6]The device according to claim 1 5 with which said processor predicts a future channel 
state in specified time based on said channel prediction term. 

[Claim 17]In order to answer said 1st common pilot channel signal and said 2nd common pilot 
channel signal, respectively and to determine said channel prediction term. The device according 
to claim 15 which contains further a storage parts store which memorizes said 1st channel 
evaluation paragraph and said 2nd channel evaluation paragraph, and which was connected to 
said processor. 

[Claim 18]The device according to claim 17 which said processor repeats said channel prediction 
term once or more from said 1st channel evaluation paragraph and said 2nd channel evaluation 
paragraph, and calculates with adaptability. 

[Claim 1 9]In order that said processor may adjust a future transmission pattern to said channel 
so that control is possible, The device according to claim 18 which receives the antenna 
transmitting characteristic relevant to one or more antennas of two or more antennas, and 
chooses at least one antenna transmitting characteristic from said antenna transmitting 
characteristic based on said channel prediction term. 

[Claim 20]The device according to claim 19 which feeds back a signal based on said channel 
prediction term in order that said processor may control a future transmission pattern of a 
transmitter according to a future channel state in specified time. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Generally this invention relates to the radio communications system 
which uses channel evaluation for details in the transmitting diversity mode of a closed loop 
more about a radio communications system. 
[0002] 

[Description of the Prior Art]It means that profitability increases that the capacity of the 
network between a base station and a move user unit or performance, i.e., the capability to 
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transmit more data, increases as used in the radio communications system (for example, portable 
telephone system) which operates in the mode of a closed loop. For example, when the code 
division multiplex access (CDMA) communications system which operates in the mode of a 
closed loop communicates on the send channel called a traffic channel from a base station, 
some distortion including the distortion relevant to transmission and signal collection may occur. 
Such distortion may restrain any remarkable improvement in network capacity or capability. In 
the mode of a typical closed loop, the move user unit under two or more operation may access a 
traffic channel simultaneously. Moreover the feedback channel from the move user unit made 
into one or more targets of the move user unit under two or more operation may be used, and 
feedback information may be transmitted to a base station. However, in many radio 
communications systems, the distortion relevant to various kinds of transmission and signal 
collection like interference of a signal of fading and a multipath is experienced in many cases. 
For this reason, a feedback channel may encounter interference of a certain amount of fading 
and a multipath similarly. In the communication to a base station, limited time delay may arise 
from the move user unit made into one or more targets by this depending on the case. 
[0003] 

[Problem(s) to be Solved by the Invention]One art which raises network capacity and capability 
is decreasing the limited time delay contained on the feedback channel (for example, radio link) 
between the move user unit and base station which were made into one or more targets while 
transmitting and collecting feedback information. However, delay required in order to amend is 
brought about by time required in order that most may transmit feedback information on a 
feedback channel. For this reason, under such circumstances, it is difficult to realize amendment 
to limited time delay. 

[0004]In order that a move user unit may prevent fading of a send channel (for example, traffic 
and/or a feedback channel) especially in the mode of the closed loop which is moving slowly, the 
power control of a certain kind of feedback can be used. However, a move user unit is 
comparatively alike, and when the rate of fading increases like [ in the case of being a high speed 
more ], as for the power control of a closed loop, it is ineffective in practice. In order to conquer 
interference of the multiple path of a send channel. In order that the move user unit under two 
or more operation may tend to receive fading of a multiple path in the mode of a closed loop, 
That is, channel evaluation is generally performed so that a traffic channel may include two or 
more clear propagation paths to each move user unit of the move user unit under two or more 
operation. Generally channel evaluation amends the distortion relevant to specific transmission 
and signal collection including the operation which determines a channel parameter. 
[0005]In order to provide the timing and other information suitable in order to perform channel 
evaluation with a mobile station for the move user unit under two or more operation, the base 
station can transmit the pilot channel which has one or more pilot signs. The target move [ this 
time ] user unit can acquire the channel parameter of the request formed from the pilot channel 
which uses a pilot sign. There is a pseudo noise (PN) code which the move user unit under two 
or more operation which looks for a base station joins, a diffusion sequence, or a scramble 
sequence (scrambling sequence) in the example of a pilot sign. However, generally, channel 
evaluation is limited only to detection and makes a restrictive assumption of a large number like 
the assumption about the timing information for traffic channels. 

[0006]Since various kinds of diversity modes are supposed that a better signal quality is 
provided in the channel environment of fading while they make network capacity and capability 
increase remarkably, they are widely used in the mode of the closed loop in some radio 
communications systems. Diversity mode needs to use at least two different parameters 
including a position or polarization, to use at least two antennas intrinsically, and to transmit or 
receive a signal. The diversity mode can suit so that a diversity or the diversity of a receiver 
may be transmitted. In transmission of a diversity, when it is necessary to evaluate within the 
move user unit using the pilot sign of the common knowledge of the "N" number of a fading 
channel from a pilot channel, the "N" number of the transmission antenna of a base station can 
be adopted. 

[0007]For example, in order to evaluate the fading channel of a multiple path, a double 
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transmitting diversity (namely, two transmission antennas and one receiving antenna) is used for 
a CDMA communication system. However, at least a part of result of the remarkable long time 
delay relevant to the feedback in a closed loop has shortage of the available knowledge about 
the momentary channel state (for example, timing and attenuation) over the fading channel of 
each multiple path. For this reason, when the knowledge of an exact channel state is lacking, a 
channel parameter cannot be correctly evaluated so that it may fully amend to the distortion 
relevant to specific transmission and signal collection. 

[0008] Regrettably the combination of the feedback and channel evaluation in the transmitting 
diversity mode of a closed loop. Since channel evaluation cannot fulfill the send channel which is 
changing to the urgency between a base station and the move user unit which is moving, 
sufficient amendment cannot be performed to antenna transmission. For this reason, while 
communicating using a transmitting diversity in the mode of a closed loop between a base 
station and a move user unit, the improved amendment art over the transmission on a channel is 
searched for as a result. 

[0009]Therefore, while operating in the transmitting diversity mode of a closed loop, there is a 

demand for evaluating the transmission pattern in radio correctly. 

[0010] 

[Means for Solving the ProblemjThis invention from both the 1st channel evaluation paragraph 
drawn from the 1st common pilot channel signal, and the 2nd channel evaluation paragraph drawn 
from the 2nd common pilot channel signal. A method containing a step which determines a 
channel prediction term over a certain channel, and a step which enables control to a future 
transmission pattern of said channel using said channel prediction term is provided. This 
invention from both a communication interface, the 1st channel evaluation paragraph drawn from 
the 1st common pilot channel signal, and the 2nd channel evaluation paragraph drawn from the 
2nd common pilot channel signal. A device containing a processor which determines a channel 
prediction term over a certain channel, and enables control to a future transmission pattern of 
said channel using said channel prediction term, and which was combined with said 
communication interface in communication is provided. 
[0011] 

[Embodiment of the Invention]The communications system 10 as shown in drawing 1 by one 
embodiment contains the transceiver 12 for base stations which communicates with the 
transceiver 14 for movement on the one or more radio links 16. According to one embodiment, if 
the transceiver 14 for movement for move user units shown in drawing 1 is started appropriately, 
it can transmit one or more radio to reception or a pan. According to one embodiment, the 
transceiver 14 for movement contains the interface 18 and the processor 20. and it is connected 
to the storage unit 22 in which the application 24 for channel controllers with which both 
process radio is memorized. Although explained in detail by the back, When radio is used for 
communication with the transceiver 12 for base stations, the transceiver for movement enables 
it to receive radio on the one or more radio links 1 6 in one embodiment, if application 24 for 
channel controllers is performed. 

[0012]As shown in drawing 1, in one embodiment, the transceiver 14 for movement includes 
radio for reception or its antenna 26 which upper-transmits further on the one or more radio 
links 16. Radio includes the 1st sending signal 32A and 2nd sending signal 32B from the 
transceiver 12 for base stations. The transceiver 12 for base stations contains two or more 
adaptability antennas 30 containing the 1st antenna 30 (1) that turns both the 1st sending signal 
32A and the 2nd sending signal 32B to the antenna 26, and the 2nd antenna 30 (m). 
[001 3]However. the 1st sending signal 32A and 2nd sending signal 32B advance at the antenna 
26 via two or more propagation paths. The transceiver 12 for base stations can transmit the pilot 
channel which has two or more pilot signs. It can determine whether the transceiver 14 for 
movement receive and process a pilot channel, and have a dialog with the transceiver 12 for 
base stations. After the transceiver 14 for movement makes an affirmation decision, the future 
channel information on forecast about the 1st sending signal 32A and/or 2nd sending signal 32B 
is returned to the transceiver 12 for base stations via the feedback channel 35. Channel 
information on forecast can be pulled out using channel evaluation. Especially the application 24 
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for channel controllers. In one embodiment, channel prediction is performed based on channel 
evaluation, and, thereby, exact evaluation of the future channel state which can make a future 
channel between the transceiver 12 for base stations and the transceiver 14 for movement 
occurs. 

[0014]the transceiver 14 for movement of drawing 2 — it of drawing 1 — being the same (for 
this reason, the same reference number is given to the same element) — many details are added 
about the interface 18 and the application 24 for channel controllers. This interface 18 includes 
the interface 45 for reception. This interface 45 for reception receives the 1st sending signal 
32A and/or 2nd sending signal 32B, in order to process via the 1st DESUPUREDDA (despreader) 
50a and/or 2nd DESUPUREDDA 50b. The 1st DESUPUREDDA 50a and 2nd DESUPUREDDA 
50b, the 1st sending signal 32A and 2nd sending signal 32B from the transceiver 12 for base 
stations — the 1st antenna 30 (1) — business (drawing J) and the 2nd antenna 30 (m) ( drawin g 
1) — it narrows to a channel propagation path with business, respectively (despread). However, 
although it is used in the embodiment which illustrated two or more at least two antennas of the 
adaptability antenna 30, i.e., the 1st antenna 30 (1) and 2nd antenna 30 (m), three or more 
arbitrary numbers of two or more adaptability antennas 30 of antennas are also easily 
employable. 

[001 5] According to one embodiment, the application 24 for channel controllers contains the 
channel evaluation machine 55, the channel prediction device 57, and the feed-back-data 
generator 60. The channel evaluation machine 55 provides the channel evaluation to the 1st 
antenna 30 (1) and 2nd antenna 30 (m) that were shown in drawing 1. Replacing, the channel 
prediction device 57 predicts each channel propagation path from the channel evaluation to the 
1st antenna 30 (1), and the channel evaluation to the 2nd antenna 30 (m). The feed-back-data 
generator 60 chooses one or more weight values for antennas (antenna weight value) from the 
dignity of the predetermined set to the 1st antenna 30 (1) and 2nd antenna 3030 (m). The 
feedback information (for example, selected dignity) which should be transmitted on the feedback 
channel 35 via the interface 65 for transmission is calculated. Instead, other suitable feedback 
methods other than a dignity selection base which was explained are used advantageously. The 
feedback information about the channel state from the transceiver 14 for movement to the 
transceiver 12 for base stations can be sent, and the transmission pattern to both the 1st 
antenna 30 (1) and the 2nd antenna 30 (m) can also be adjusted. 

[0016]In order to perform channel prediction, in one embodiment. The application 24 for channel 
controllers has incorporated the channel evaluation algorithm to the channel evaluation machine 
55, the adaptability channel prediction algorithm to the channel prediction device 57. and the 
feedback computational algorithm to the feed-back-data generator 60. To the 1 st, the 
transceiver 14 for movement narrows the 1st sending signal 32A and/or 2nd sending signal 32B, 
The relevance of two or more pilot signs (pilot symbols) (for example, a diffusion sequence 
and/or a scramble sequence) embedded into the pilot channel is taken (decorrelate). Using a 
channel evaluation algorithm, the application 24 for channel controllers uses the narrowed 
output, and evaluates the channel parameter for each propagation paths (for example, a phase 
and amplitude). And the channel parameter produced as a result is used by the application 24 for 
channel controllers, and a future channel state is predicted by an adaptability channel prediction 
algorithm and the feedback computational algorithm. Since the input to a feedback computational 
algorithm is not the output based on a channel evaluation algorithm but a channel prediction 
algorithm, thereby, the application 24 for channel controllers can suit the future send state for 
channels correctly in the future. In one embodiment, this future channel is a actual channel 
which probably exists between the transceiver 12 for base stations and the transceiver 14 for 
movement in the specified time. 

[0017]In operation, the transceiver 12 for base stations of drayyin& 1__transmits a pilot channel to 
the transceiver 14 for movement shown in drawing l and drawing 2 over the one or more radio 
links 16 by one embodiment. This pilot channel includes the 1st common pilot channel (CPICH) 
signal relevant to the 1st antenna 30 (1), and the 2nd common pilot channel (CPICH) signal 
relevant to the 2nd antenna 30 (m). If the 1st common pilot channel signal and the 2nd common 
pilot channel signal are received, the processor 20 which uses the application 24 for channel 
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controllers will process the 1st sending signal 32A and/or 2nd sending signal 32B. The 
application 24 for channel controllers can generate information on forecast (it explains in detail 
by the back) in future channels in the future, and this future channel can exist over the one or 
more radio links 16 from the transceiver 12 for base stations to the transceiver 14 for 
movement. 

[0018]According to one embodiment of this invention to a channel (for example, the 1st sending 
signal 32A or 2nd sending signal 328), channel information on forecast will include the channel 
prediction term (channel prediction term) in the future. The application 24 for channel controllers 
draws the 1st channel evaluation paragraph (channel estimation term) and the 2nd common pilot 
channel signal to 2nd channel evaluation paragraph from the 1st common pilot channel signal. 
According to one embodiment, the 1st channel evaluation paragraph and the 2nd channel 
evaluation paragraph are memorizable in the storage unit 22, in order to use it so that a channel 
prediction term may be determined. Since the channel evaluation paragraph from each antenna 
of two or more adaptability antennas 30 relates to some propagation paths which reach at time 
to differ, in order to use them behind with evaluation of other propagation paths of all the others, 
it is memorizable advantageous in the storage unit 22. For this reason, the application 24 for 
channel controllers, In the repetitive method (it explains in detail by the back within the context 
of the software implementation of one embodiment of this invention) of performing a repetition of 
1 time or more, the channel prediction term from the 1 st channel evaluation paragraph and the 
2nd channel evaluation paragraph is calculable with sufficient applicability. Therefore, the future 
state of a channel can be predicted at the time specified based on the channel prediction term. 
Using a channel prediction term, a future transmission pattern can be controlled with adaptability 
and a future channel state can be suited. 

[001 9]According to one embodiment, the 1st channel evaluation paragraph can be equivalent to 
the channel evaluation paragraph calculated in at least one repetition before the repetition of 1 
times or more of the present. Similarly, the 2nd channel evaluation paragraph can be equivalent 
to the channel evaluation paragraph calculated in the repetition of 1 times or more of the 
present. 

[0020]Like an example, the 1st common pilot channel signal is received from the 1st antenna 30 
(1), and the 2nd common pilot channel signal is received from the 2nd antenna 30 (m). Based on 
the 1st common pilot channel signal and the 2nd common pilot channel signal, the 1st channel 
propagation path and the 2nd channel propagation path relevant to the 1st antenna 30 (1) and 
2nd antenna 3030 (m) are separable. About the 1st channel propagation path and the 2nd 
channel propagation path, one embodiment can estimate the phase and amplitude of a channel 
(for example, the 1st sending signal 32A or 2nd sending signal 328), and the 1st channel 
evaluation paragraph and the 2nd channel evaluation paragraph can be pulled out by it. 
[0021] According to one embodiment, the future send state over a future channel state can be 
correctly suited by using channel prediction and the algorithm of feedback calculation and 
choosing the weight value of a specific antenna. The set of the dignity of an antenna made 
possible is well-known a priori (a priori), and since it does not change even if time passes, a- 
priori one about all the possible weight values can be determined, and it can memorize in a look- 
up table. Instead, the set of the dignity of an antenna made possible can be periodically updated, 
if required. In any case, the set of the dignity of an antenna made possible is memorizable 
advantageous in either the transceiver 14 for movement, the transceiver 12 for base stations or 
the suitable arbitrary memory storage that separated. 

[0022]For example, the application 24 for channel controllers receives one or more values which 
was related with one or more antennas of two or more adaptability antennas 30 and by which 
weighting was carried out in one embodiment. Based on the channel prediction term determined 
by the application 24 for channel controllers, at least one value by which weighting was carried 
out can be chosen from one or more values by which weighting was carried out. The 1st antenna 
30 (1) and 2nd antenna 30 (m) are provided with these one or more values by which weighting 
was carried out over the feedback channel 35, The future state of the channel (for example, the 
1st sending signal 32A or 2nd sending signal 328) in the specified time can be made to suit 
correctly. 
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[0023]A channel prediction algorithm can be trained from the 1st and 2nd (for example, past and 
the present) channel evaluation paragraphs relevant to each antenna, and the channel 
propagation path produced from the transmission pattern to the arbitrary related antennas of 
two or more adaptability antennas 30 as a result can be learned. Thus, in order to adjust the 
future transmission pattern of the transmitter from the specific antenna [ like ] of the 1st 
antenna 30 (1) and the 2nd antenna 30 (m), based on a channel prediction term, the one or more 
antenna transmitting characteristics are controllable with adaptability. The value to which 
weighting of the specific antenna was carried out based on the channel prediction term for this 
purpose can be chosen to that specific antenna, in order to fit a future send state to the future 
channel of that specific antenna correctly. 

[0024]According to one embodiment of this invention, from prediction of the channel propagation 
path based on a transmission pattern especially. The feedback computational algorithm of the 
application 24 for channel controllers. It is working in the specified time, or in order to fit a future 
send state to a future channel from a related antenna, the value to which weighting of the best 
antenna was carried out from the set of the dignity of the possible antenna applied to the 
antenna which works or is related can be found out. The value to which it is working or weighting 
of the selected antenna to one or more related antennas was carried out. or the value to which 
weighting of the antenna with which plurality was chosen depending on the situation was carried 
out. According to one embodiment, it is coded (as 2 bits or 4 bits), and is sent to the transceiver 
12 for base stations via the interface 18 and the antenna 26 over the feedback channel 35. The 
transceiver 12 for base stations receives the value to which weighting of the antenna chosen 
from the feedback channel 35 was carried out. and carries out the multiplication of the value by 
which weighting of this selected antenna was carried out to the antenna input of the antenna 30 
(1) and/or the antenna 30 (m). For example, the value to which weighting of the antenna chosen 
as the antenna input of both the 1st antenna 30 (1) and the 2nd antenna [ at least one of the 
1st antenna 30 (1) and the 2nd antenna 30 (m) or ] 30 (m) was carried out is applicable. Thus, a 
future send state can be correctly fitted to a future channel state by choosing the weight value 
of a specific antenna. 

[0025]One embodiment of this invention includes the operation which transmits data using two 
or more adaptability antennas 30 which transmit data using a well-known transmission method as 
"transmitting diversity mode (transmit diversity mode)." The operation which transmits data 
using two or more adaptability antennas 30. In order to make the antenna transmission pattern 
which makes the maximum power distributed to a move user unit. It is the art performed by 
changing the gain and phase of a signal which are applied to each antenna input of the antenna 
array which measures a channel characteristic and contains the 1st antenna 30 (1) and/or 2nd 
antenna 30 (m), and which is working. Thus, by one embodiment, distortion by interference of a 
multiple path can be remarkably decreased in the transceiver 14 for movement by adopting 
transmitting diversity mode in the transceiver 12 for base stations. By the interval of two or 
more adaptability antennas 30, since both the 1st antenna 30 (1) and the 2nd antenna 30 (m) are 
kept from facing the event of the same multiple path simultaneously, more specifically, the event 
of a specific multiple path can be avoided. 

[0026]However, in one embodiment the method of adaptability antenna array, Channel evaluation 
including constant measurement of a channel characteristic, feedback of channel evaluation, and 
the re-calculation of the dignity of the adaptability antenna array for which after that is used is 
performed, and the signal from the each antenna which is transmitting or working arranged at the 
transceiver 1 2 for base stations is changed. By constant measurement of this real time, and 
feedback, remarkable loop delay may occur in the transmitting diversity mode of a closed loop. 
More specifically, the remarkable rate of loop delay is generated according to the necessary 
condition about the timing of a feedback channel (for example, time required in order to transmit 
feedback information on the feedback channel 35). The time needed in order to measure and 
calculate the dignity of adaptability antenna array may limit the speed adjusted so that the state 
of a traffic channel where antenna transmission changes may be reflected. Generally, since this 
is not a big problem when the transceiver 14 for movement is moving at a low speed, suitable 
time is provided in order to fit antenna transmission. Conversely, if it says, when high-speed in 
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comparison, it may change at the speed whose traffic channel is far higher than the speed of 
amendment. 

[0027]As an example, the diversity mode of a closed loop is widely used in a broadband code- 
division-multiple-access (below Wide Band Code Division Multiple Access: is referred to as 
"WBCDMA") communications system, and other communication uses. It is a method in which 
similarly evaluation of the parameter by which transmission of a traffic channel is evaluated is 
also common. According to the partnership project (Third Generation Partnership Project) 
(3GPP) standard of the third generation to a WBCDMA communications system. The diversity 
mode of the closed loop in which a base station transmits information to user apparatus (below 
user equipment: is referred to as "LIE") via two antennas is explained. About this. Third 
GenerationPartnersh ip. Project and 650 Route des. Lucioles^Sophia Antipolis. "Valbonne- 
France to available Technical Specification 25.21 4v3.5.0. and Section 7 inSGPP TS 25.214 v3.5.0 
(2000-12) Closed. Refer to Loop Mode Transmit Diversity." The phase between two antennas or 
the difference of amplitude is determined by user apparatus via the feedback channel 35. 
However, if the time delay of a feedback channel has a slow speed of user apparatus, in order 
that it may limit operation of a WBCDMA communications system, the performance of a 
WBCDMA communications system is degraded remarkably. 

[0028]The transmitting diversity mode of a general closed loop uses the feedback channel 35, 
and transmits feedback information, for example at the speed of 1500 bits/s (bps), as an example 
— feeding — the backward (for example, 2 - 4 bit width) transmission can generate effective 
delay (a suitable propagation delay and mass delay are included) of 0.7 to 1.3 millisecond's (ms)'s 
feedback as a result. The embodiment of this invention is not limited to the system which has 
the never enumerated feature. 

[0029]When user apparatus moves at a low speed, the performance in the transmitting diversity 
mode of a closed loop falls slightly by this delay, but in increasing exceeding a threshold with the 
speed of user apparatus, there is a thing with such remarkable delay to do for performance 
degradation generating. For example, generally arranging the closed-loop transmitting diversity 
mode of WBCDMA in a WBCDMA communications system is limited to the user apparatus which 
moves at the rate of below 40 km/h. For this reason, these modes can mainly be used only for 
the vehicles of a pedestrian or a low speed. However, it is desirable to use these modes for the 
user apparatus which moves at high speed (for example, a maximum of 120 km/h) because of 
various reasons. 

[0030]To the 1 st, in order to make network capacity and performance increase remarkably, 
operation in these modes is attractive, when user apparatus is high-speed. However, in order to 
raise the performance of user apparatus in the closed-loop diversity mode of 3GPP, it is difficult 
when decreasing effective delay of a loop has high-speed user apparatus. Many cellular 
communication systems may perform [ 2nd ] these modes, when the speed of user apparatus is 
early and it operates these modes. However, when the speed of user apparatus is earlier than 60 
km/h, it is difficult to realize appropriate performance in the transmitting diversity mode of a 
closed loop. For this reason, when user apparatus is high-speed, the capability to make 
transmitting diversity mode of a closed loop possible is desired. 

[0031]For this reason, in one embodiment, two or more the 1st antenna 30 (1) and 2nd antenna 
30 (m) of the adaptability antenna 30 can be operated in the transmitting diversity mode of a 
closed loop. The adaptability feedback about the channel prediction term containing at least one 
value of one or more values by which weighting was carried out by which weighting was carried 
out. It can provide over the feedback channel 35 to two or more the 1st antenna 30 (1) and 2nd 
antenna 30 (m) of the adaptability antenna 30. Thus, the future transmission pattern of at least 
one antenna of the 1st antenna 30 (1) and the 2nd antenna 30 (m) can be controlled at the 
specified time, and the effective loop delay in the transmitting diversity mode of a closed loop 
can be decreased remarkably. 

[0032]In another embodiment, an adaptability channel prediction algorithm is used for the 
application 24 for channel controllers within the transceiver 14 for movement, it predicts the 
channel state in the specified future time, and, thereby, decreases the effective delay in a closed 
loop. According to one embodiment, by such use of an adaptability channel prediction algorithm, 



file://C:¥Documents%20and%20Settings¥'g"t^lM6i^¥7^X<7K*v:^JPOEn¥JP-A-20... 2008/09/02 



JP-A-2003-1 43065 



10/18 



for example, the performance of the transceiver 14 for movement improves, operating in the 
closed-loop diversity mode of 3GPP. and the operation of the transceiver 14 for movement with 
this mode can be attained at high speed. 

[0033]An adaptability channel prediction algorithm provides channel prediction, in order to 
generate future prediction of each channel propagation path (from two or more adaptability 
antennas 30 of each). As for prediction of a channel (for example, the 1st sending signal 32A or 
2nd sending signal 32B), it is ideal that it is close to the actual state of a channel (for example, 
the 1st sending signal 32A or 2nd sending signal 32B) covering the radio link 16 in future time as 
much as possible. In this future time, the value to which weighting of the antenna relevant to the 
antenna input of the antenna which is working relating with [ of two or more adaptability 
antennas 30 ] the transceiver 12 for base stations was carried out is applied. More specifically, 
the prediction of a channel can suit [ in / on the transceiver 12 for base stations, and / in the 
value to which weighting of the specific (calculated at present) antenna was carried out / the 
range of effective time ] an average channel state. 

[0034]Another embodiment which can be used in the transmitting diversity algorithm of other 
closed loops maintains the same feedback computational algorithm, and includes using prediction 
of the future channel state instead of channel evaluation as the input. For example, some 
algorithms can transmit quantization of only a channel on the feedback channel 35 (optimization 
of actual dignity is performed by the transceiver 12 for base stations again). One embodiment 
can raise performance to such an algorithm by sending quantization of the channel prediction 
instead of channel evaluation on the feedback channel 35. 

[0035]According to one embodiment, the channel prediction device 57 contains the adaptability 
channel prediction algorithm containing the two mechanisms 75, i.e., an adaptation mechanism, 
and two or more prediction mechanisms 80 (1) - 80 (n) so that it may illustrate to drawing 3. The 
channel prediction device 57 of drayying 3 is the same as that of it of drawing 2, if the adaptation 
mechanism 75. the prediction mechanism 80 (1) - 80 (n) are added (for this reason, the same 
reference number is attached to the same element). The channel prediction device 57 predicts a 
channel propagation path using the adaptation mechanism 75, two or more prediction 
mechanisms 80 (1) - 80 (n). On the whole depending on the case, both the adaptation 
mechanism 75, the prediction mechanism 80 (1) ~ 80 (n) can also be performed with hardware or 
software. However, in contrast, by a certain case, in order to realize the adaptation mechanism 
75, the prediction mechanism 80 (1) - 80 (n), a suitable combination of partial hardware and 
software can also be used advantageously. 

[0036]The algorithm of various kinds of common knowledge can perform both these both [ either 
or / those ] easily simultaneously. The adaptation mechanism 75 learns the spectrum of the 
speed which the change 1 4 (drawLng. 1 ) of a channel, i.e., the transceiver for movement, moves, 
or other equivalent parameters. According to one embodiment, current channel evaluation of all 
(from the 1st antenna 30 (1) and the 2nd antenna 30 (m)) the propagation path and the past 
channel evaluation are used for the adaptation mechanism 75 together, and it learns a channel 
parameter. Two or more prediction mechanisms 80 (1) - 80 (n) use the data generated by the 
adaptation mechanism 75 and the channel evaluation from the channel evaluation machine 55, 
and generate channel prediction. According to one embodiment, two or more prediction 
mechanisms 80 (1) - each prediction mechanism of 80 (n) operate independently to each 
propagation path. 

[0037]Of course, when three or more antennas have transmitted, the same adaptability channel 
prediction algorithm can also be added easily. Although the operation method is completely the 
same, an overall improvement usually becomes remarkably high rather than the case of two 
antennas. In this case, although there are other reasons, since the number of antennas increases 
and the quantity of required feedback information increases, improvement becomes very 
advanced. Therefore, delay of the loop generated by sending this feedback information is 
increased remarkably. As a result, the improvement from an adaptability channel prediction 
algorithm becomes high in comparison always, when loop delay increases. For this reason, while 
using three or more antennas, reducing such loop delay effectively by an adaptability channel 
prediction algorithm will bring about a remarkable improvement as compared with a system 
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without prediction. 

[0038]Drawing 4 and drawing 5 show the programmed command which is executed by the 
application 24 (drawing 1) for channel controllers of the transceiver 14 (drawing 1) for movement 
by one embodiment of this invention. As shown in drawing 4. in the block 85. 1st at least one 
channel evaluation paragraph can be drawn from the 1st common pilot channel signal. Similarly, 
in the block 87, 2nd at least one channel evaluation paragraph is drawn from the 2nd common 
pilot channel signal. In the block 89, a channel prediction term is determined from both the 1st 
channel evaluation paragraph and the 2nd channel evaluation paragraph to a channel. Based on a 
channel prediction term, the future transmission pattern of the transmitter in specific time is 
controlled in the block 91. 

[0039]In one embodiment, the transceiver 14 for movement like move user apparatus, In the 
channel which includes at least two common pilot channel signals as shown in drawing 5, If at 
least two antennas 30 of the transceiver 12 for base stations (1) and the transmission from 30 
(m) are received (block 105), the programmed command 100 (for example, code of software) can 
be used. Next, a channel evaluation paragraph is pulled out from two (setting to the block 110) 
common pilot channel signals. In the present case, the result of an output signal including a 
channel evaluation paragraph is memorized in the storage unit 22 (drawing 1) (block 115). From 
this storage unit, the result of an output signal can be accessed behind. 

[0040]In order to calculate a channel prediction term so that the two antennas 30 (1) and one or 
more ******** values with dignity over 30 (m) may be chosen, The application 24 (drawing 2) for 
channel controllers can use the past (setting to the block 120) channel evaluation paragraph, and 
the present channel evaluation paragraph. In particular, in one embodiment, the set of a dignity 
selection paragraph to the antenna in a base station (for example, transceiver 12 (drawing 1) for 
base stations) is receivable (setting to the block 125). Based on a channel prediction term, a 
dignity selection paragraph can be used and a ******** value with dignity can be chosen for 
[ two ] antennas (by block 130). It can perform repeatedly [ one adaptation or more / 132 ], and 
the 1st and 2nd antennas 30 to the user apparatus for movement (1) and the future transmission 
pattern of 30 (m) can be correctly evaluated or predicted with the programmed command 100. 
(block 1 35) It is chosen and a ******** value with dignity is returned to a base station. In the 
block 140, these values evaluate or control correctly the future send state of the 1st antenna 30 
(1) and 2nd antenna 30 (m) that are located in the transceiver 12 for base stations. 
[0041]As shown in drawing 6, according to one embodiment of this invention, the channel 
prediction software 150 can perform the adaptability channel prediction algorithm illustrated to 
drawing 4 and drawing 5. In such a case, after each operation shown by the block 105 - the 
block 135 (dravying 5) receives the result of the operation performed by hardware, it is performed 
in software. In one embodiment, the channel prediction software 150 is memorizable in a system 
of a processor base like the transceiver 14 for movement of the communications system 10 
shown in drawing 1. 

[0042]Generally. in the block 155. the channel prediction software 150 receives the common pilot 
channel signal over the antenna with which two or more adaptability antennas 30 (drawing 1) are 
each related to a send channel signal (for example, the 1st sending signal 32A and 2nd sending 
signal 32B of drawing 1). Using the information determined in the block 105 (drawing 5), by the 
block 110 and the block 115 (drawing 5). the channel prediction software 150 narrows a send 
channel signal and the common pilot channel signal for each antennas, and separates a channel 
propagation path. And the channel prediction software 150 evaluates the phase or amplitude for 
each send channels to each channel propagation path, and as shown in the block 165, it draws 
the current channel evaluation terms to each channel. 

[0043]Use the present channel evaluation paragraph, access it for the past (for example, the 
storage unit 22 of drawing 1 memorized) channel evaluation paragraph, and the channel 
prediction software 1 50. As shown in the block 1 70, each channel evaluation paragraph for the 
channel propagation paths over related each of an antenna is calculable. Shortly, based on a 
current channel prediction paragraph and the past channel prediction term, a ******** value 
with dignity is determined for [ related / each ] antennas from the dignity selection paragraph 
received for antennas, as shown in the block 175. From here, it is chosen, and a ******** value 
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with dignity is provided to related each of an antenna, as shown in the block 180. Each antenna 
input of the antenna related to the last in two or more adaptability antennas 30 (drawing 1) is 
chosen, multiplication is carried out using a ******** value with dignity, and as shown in the 
block 185, transmission of a future channel is predicted. 

[0044]The general architecture about the transceiver 1 2 for base stations is shown in drawing^?. 
This architecture in one embodiment. In the specified future time, the transmission section 200 
of a physical channel (below dedicated physical channel: is referred to as "DPCH") for exclusive 
use receives the transceiver 14 (drawing 1) for movement, Channel prediction in the transmitting 
diversity mode of a closed loop is enabled. As shown in drayying 7, the transmission section 200 
of DPCH, A physical control channel for exclusive use (below dedicated physical control 

channel:.) "DPCCH calling — it can form from a physical data channel (below dedicated 

physical data channel: is referred to as "OPDCH") for exclusive use. The diffusion-scramble 
module 202 and the 1st multiplier 205 are used, Although limitation is not carried out, various 
kinds of transmitting functions including coating and interleaving of a channel, and diffusion are 
intrinsically performed by the same method generally performed in many conventional radio 
communications systems, and the diffusion-scramble signal 208 (1) - a set of 208 (m) are 
generated. 

[0045]The value (for example, w^ - w^^) peculiar to one or more antennas by which eclipse 

selection with dignity was made. Diffusion-scramble signal 208 (1) Weighting of the set of -208 
(m) is carried out via the 2nd multiplier 210 (1) - 210 (m), and the eclipse ******-scramble 
signal 212 with dignity (1) - a set of 212 (m) are provided. And this eclipse ******-scramble 
signal 212 with dignity (1) - a set of 212 (m), Adding machine 215 (1) It is combined with each 
common pilot channel of common pilot channel CPICH^ - CPICH^ In the adding machine 215 

with which a set of ~215 (m) corresponds. 

[0046] Finally, the eclipse ******-scramble signal 212 with dignity (1) - a set of 212 (m) are sent 
through two or more adaptability antennas 30, in order to transmit to the transceiver 14 for 
movement. Since [ being peculiar to an antenna ] it is chosen and two or more adaptability 
antennas 30 are suited using a ******** value with dignity, the transceiver 12 for base stations 
includes the interface 217 for feedback channels further. In the channel interface 217 feedback 
information. (It is hereafter referred to as "FIB") for example, peculiar to the antenna relevant to 
the phase and amplitude adjustment in the phase adjustment in the 1st closed loop mode, and 
the 2nd closed loop mode — it is chosen and a ******** value with dignity is included. In the 
block 220, the dignity selection information to the future state of the traffic channel from the 
transceiver 1 4 (drawing 1 ) for movement is received ranging from the transceiver 1 4 for 
movement to the feedback channel 35 (drawing 1). And in the block 230, an antenna proper is 
chosen and a ******** value with dignity (for example, w^ - Wj^) is generated in the transceiver 

1 2 for base stations. 

[0047]According to one embodiment, it is determined from the channel information on forecast 
peculiar to an antenna by which it was chosen and the ******** value with dignity was pulled 
out from the feedback channel 35. For this reason, the channel information on forecast about 
the future state of the traffic channel to the transceiver 14 (drawingJL) for movement is 
answered. The transmission pattern in the time peculiar to an antenna which it was chosen, and 
the ******** 

value with dignity was generated in the block 230 in the transceiver 12 for base 
stations, and was specified from the antenna of some number of two or more adaptability 
antennas 30 is controlled over a traffic channel. 

[0048]The value peculiar to the selected antenna determined by the transceiver 14 (drawing 1) 
for movement in one embodiment by which weighting was carried out, n bit of the feedback 
information (FIB) field of the feedback channel 35 (for example, uplink only for a physical control 
channel (DPCCH)) is used. It is sent to the transceiver 12 for base stations (for example). The 
universal mobile communications system ground wireless access network (Universal Mobile 
TelecommunicationsSystem-Terrestrial Radio.) of the transceiver 12 for base stations The 
access point of Access Network (UMTS-UTRAN). "It can obtain from UMTS Forum Secretariat. 
Russell Square House, 10-12 Russell Square, London, WC1B 5EE, United Kingdom A Regulatory. 
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Refer to Framework for UMTS" report No.1. 

[0049]In one embodiment, in order to calculate feedback information (FIB), The transceiver 14 
for movement uses a common pilot channel (below common pilot channel: is referred to as 
"CPICH"), and evaluates separately the channel seen from the 1st antenna 30 (1) and 2nd 
antenna 30 (m). For example, the transceiver 14 for movement calculates once the phase 
adjustment phi and amplitude adjustment which are applied in the access point of UTRAN of the 
transceiver 12 for base stations for every slot, and makes the maximum power which the 
transceiver 14 for movement receives. In a certain case, selection of a ******** value with 
dignity peculiar to the best antenna, . For example, define as a function of the channel prediction 
term drawn from the evaluated channel impulse response to the 1st antenna 30 (1) and the 2nd 
antenna 30 (m). It can attain by dispelling the ******** value with dignity peculiar to an antenna 
which makes the maximum received power. It can be determined that the ******** value with 
dignity peculiar to the best antenna will make the maximum instead the standard which is a 
function of the channel prediction term drawn from the evaluated channel impulse response, for 
example. In an option, another, suitable method by making signal to interference ratio (below 
signal-to-interference ratio: is referred to as "SIR") into the maximum can be used in favor of 
dignity selection. 

[0050]In operation, the transceiver 14 for movement. Over the feedback channel 35 (drawing 1), 
for the transceiver 12 for base stations, (to for example, access point of UTRAN) That is [ it 
returns the feedback information applied to the 1st antenna 30 (1) and the 2nd antenna 30 (m) ]. 
based on the information, setting out of a phase and/or amplitude is adjusted as a result. 
According to one embodiment, a set of the bit of a feedback signal transmission message (below 
feedback signaling message: is referred to as "FSM") is transmitted over the feedback channel 
35. The slot of DPCCH of uplink to which the bit of FSM was assigned by the transmitting 
diversity mode of the closed loop. It can embed into the field of FIB of (the transmitting power 
control (below transmit power control: is referred to as "TPC") field [ for example, ] within 3GPP 
standard). The field of FIB is used and setting out of the power corresponding to amplitude, i.e., a 
3|c3|e9|e3(c9)c9|c9|e9|c value with dignity respectively peculiar to the best antenna, and a phase is 
transmitted. 

[0051 ]A move user unit or user apparatus (UE) (for example, transceiver 14 (refer to drawing 1) 
for movement), In one embodiment, a wireless telephone, a computer, a Personal Digital 
Assistant (PDA), a pager (registered trademark), a portable music player. Or it can be considered 
as the system of the arbitrary processor bases containing other arbitrary devices which can 
receive information over one or more communication links (for example, radio link 16 (refer to 
drawing 1)). According to one embodiment, a move user unit or user apparatus can be used as a 
device like a portable device which can be conveyed easily. 

[0052]A move user unit or user apparatus can be used as the device of a battery drive by one 
embodiment. In this case, while electric power is not supplied from the power supply which the 
exterior like an electric receptacle fixed, the cell operates as a main power supply to a move 
user unit or user apparatus. According to one embodiment, memory storage or a recording 
medium (for example, storage unit 22 (refer to dravying 1)) can be used as a storage device like a 
flash memory. Of course, other suitable storage devices or memory media can also be used 
advantageously. Various kinds of algorithms or applications (for example, application 24 (refer to 
drawing 1) for channel controllers) of software can be performed on a control unit or a 
processing unit (for example, processor 20 (refer to drawing 1)). Each control unit or processing 
unit may contain a microprocessor, a microcontroller, a processor card (one or more 
microprocessors or controllers are included), other control, or a computing device. 
[0053]The memory storage or the recording medium (for example, storage unit 22 (refer to 
drawing 1)) referred to in this explanation as an example may contain the recording medium 
which can decode one or more computers which memorize data and a command. Random access 
memory (DRAM or SRAM) dynamic [ memory storage ] or static, Eliminable and programmable 
read-only memory (EPROM), Electrically Eliminable and programmable read-only memory 
(EEPROM). A semiconductor memory device like a flash memory, and a magnetic disk like a fixed 
disk, a floppy (registered trademark) disk, or a removable disc. The memory of various gestalten 
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containing other magnetic media containing a tape and an optical medium like a compact disk 
(CD) or a digital video disc (DVD) may be included. In the component of various systems, the 
command which constitutes various kinds of algorithms or applications of software is memorized 
in each memory storage, and gets. If each control unit or processing unit performs, a command 
will perform operation programmed by the corresponding component. 

[0054]Although a number of embodiments to which this invention was restricted have been 
described, a person skilled in the art will have many examples of correction and examples of 
change from these embodiments understood. A claim shall cover all the such examples of 
correction and examples of change which enter into the true pneuma of this invention, and the 
range. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a schematic diagram of a communications system by one embodiment of this 
invention. 

[Drawing 2]It is a block diagram of the transceiver for movement employable in the 
communications system of drawing 1 based on one embodiment of this invention for move user 

units. 

[Drawing 3]It is a block diagram of a useful channel prediction device by the transceiver for 
movement of drawing 1 in one embodiment of this invention. 
[Drawing 4]It is a flow chart by one embodiment of this invention. 
[Drawing 5]It is a flow chart by one embodiment of this invention. 
[Drawjng 6]It is a flow chart by one embodiment of this invention. 

[Drawing 7]It is the general architecture of the transceiver for base stations of drawing 1 used 

for a base station based on one embodiment of this invention. The channel prediction in the 

transmitting diversity mode of a closed loop which predicts transmission to the transceiver for 

movement of drawjng^j by this architecture in the specified future time is attained. 

[Description of Notations] 

10 Communications system 

1 2 The transceiver for base stations 

14 The transceiver for movement 

16 Radio link 

18 Interface 

20 Processor 

22 Storage unit 

24 Application for channel controllers 
30 Antenna 

30 (1) The 1st antenna 
30 (m) The 2nd antenna 
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32A The 1st sending signal 
32B The 2nd sending signal 
35 Feedback channel 
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[i9*Bi8] fifiB^f ^-'I'^s.'jjRtcs-^cir. mux 

ffi-r€)fc&{c. ml^'ptt<. it 1 •o©mi?»"Wife.nfcffl[ 

*iilB» 1 ©r >f-:»- i mi^ 2 ©T i \cW^-t 
miiBm 1 ©fta^-W o u' h 9^ 1- ^-'Mt^t BUiBH 2 ©ft 
>r-:^<i;Bi|iail2©T>f-:^i(C|iaa-r€)lll©9^i'* 50 
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^we^^igss i m 2 © 9^ 1- )\^B,mm^ t ^^m-r ^ x 7^ 

)VB.mmi,iimum 2 ©9^ -f ^ y^^^mm t i,m-r?> ^ 
W^^stcsatl©:^^. 

[f»*^10] BtiiB^l ©9^-f ^oH¥tt5I*^. llHlW 

4(ciat!c©:^S. 

m^mii] HuiB®2©5^ + ^^;H?ffl]l*s, lEiJit 
±^ 0 M L/ /c^a©^SiM L l > r t+flL 3 ti/c 9^ f 
i?ffi:«ic*ttD-r €.tt*:a 1 0 tciatg©:^^. 

[ta^l 2 ] ffl-»l'-:7"©3^«5*''r>'-?-~>7"-* K 
{CiJl^r. BufBat5[©T>f-:^©HfliBlll ©T>7^:^i 
BfrlBlS 2 ©T > T-:^ i ^itlf'F-r 5 X f t, > -5 

t»*^6tciflig©:)?a<. 

[ i8*3« 13] MSB 1 ■^i^±<Dm^mi h tifcm<Dm 

U'j>t£< i 4> 1 -zxDm^m-fh inferno, wmmnor 

(cie*)c©::^& 

3!)ie>©9^ f ^;u±©jjim - > ?rjg^3 n/cB#ra(c 3 
©:^?*o 

m 1 ©ftii^^• ^ p h ^ f ^^;pft#*^ e.z» # a? n/c^ 

1 © 9^ + ;H¥ffi^ i H 2 ©fta-- -I' n 2' i- 9^ + * ^Kf 
-^*>'E>#*tH3n/i:»2©g^ + :*^ JH^ffl^S i © W:^*> 

IB 5^ 1' ^ ^l-^Sra?: ffl I i -C ffiia 9^ + JU©1f *©ill{t ^ ^• 

> 3? - 7 :t - X (cama^CCife^ 3 n/c T'P -fe tJ- i 

[ iS*^ 16] SiiB 7-a -fe tf^^tuiB?- + ^ )i'^mm 

ss*^aw-r-5si*^ 1 5tcgB«g©sia. 

im^JM 1 7 ] HuiBis 1 ©fta^^• '1' p h + ^^Kt 

^iBUiall2©fta>''>WP y h5^i'4'oUft-^iJC^tl-e 
tit£;^LrS9fB^i'^-'l'^S'M?:^«-r^/c*K:. MfB 
H 1 ©5^ + ^oHf ffiJl i BUial^ 2 ©9^ i- 

$A-ci^ 1 5 iciaut©S^go 

[fS:^ 1 8 ] ItfiB^'P -fe ^iJK HUfB» 1 © 5^ * 



C3) 

3 

fij-mm^ 1 iHi«±i50iiL/-riai£;tt*feortfSL-r-2> 
11*31 1 7 icietsw^a, 

[ft*^ 1 9 ] a(rsB7'a -fe ^tfi. m^i^ i-^MCM 

isi.-)?>n^<D9-^:if^;vimi^m-o'c. mmmom^oDm lo 

[000 1 ] 

[0 0 0 2 ] 20 
Si^tbzt— If jl:::-, hi OHO*-:' h'^-i'CDlffiX 

(CDMA) jlfti^XT-A3iiStfe©3i^6 h^:7^ 

CDS:«X«tM:^tCfc l:f S £ © i ^ J^cS L l^ej;^* 'J>^J*^ 

±, a^©ff«*tt'©^I!):i— tf:!-!- h© 1 oJ.:^±©@ 

A tc fco r , ft^>5'5 7 X - y > z^^mmm<D&m 

[0 0 0 3 ] 
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[0 0 04] #(C. ^Ki:!— tf:i:^-:» h*5s5)-5< Di^lSl 
X.B. F ^ ^ y d^ROVXB:? ^ - y 

t-S, L*>L^cAS6, ^ftlJL-if jl::.-:, F*^ttl5MtCJ: 

JS^tcB. lS;^"•7■©>'^*•7-^> Fo-;i/BIII?gfifjK:B 
/cefetcB. W-'U-:?"©^- Ftcfct,>T. 1ti^©liffl443© 

■f>-n»/c«). -r^c^D^. ai^©®{«SEf3©^ttjt.— »f:i- 

F©S^»j:i— tf^^ -:' FfcStUr 2-olj^±©Bgfi|fj: 

[0005] ^«smT^^^^)mm^mn-ri>tc^ic, 
«i!(©««iip©^»a— tf F icmmu ^ 5 > 
Rz^m(D\nn^mm-r ^tcibic. mmmit i •oji/i©/^ 

•I' FB. >'<'fn-;' Fffi#=&ffiffl•r€»'^••<0 y F^i-^^^b 
6 ff^fiS 3 tltcWfM<D -2. C 

iA^r*^. >'^•^'p •;; FiB-^©MtcB. »itfe^^a-r« 
^©Stfl!l*©#i*:i— tf^^ -;/ F3&stt]AT^>Jg{H^-1'X 

(PN) 3-F. ffi;t!5i'-'5^>X. XBX^'^>:/;l/i^ 
— 'rl^T^ (scramblinq sequence) ifi^i>„ L^^L fji'f)^ 
6. ^^-f^JH^ffiB, — BSfc, t^m©i^CC|5S^3n, F 
"y-y A 'ji>=i-^ ^}l'm<D 3? -Y 5 > ytf ffiicMT-S>fS«© 
J: ^ ^c^^?g(©|5g^fl^^i:<S^^f^?.. 

[0 0 0 6 ] ^a©^^'f>'^'-^^7^y*- FB. ^ •;'F9 
-i7©S:SSO'#l;'3^«b<it})n3-a:.5.-:^-C. 

>^^©9^■l';^;^^g«©ctI-Ccfc OHi»ff-^as*s« 
*3it-5EB;i'-7"©^- F©4ifii:<ffiffl3nri>^„ 

^^•i-iyT- -i ^- FB. {4aXB:3-®?:$tf^i^J^c < i 

2-^©p>i^>'^•7^-^^*s^^ffl3n. ^se^tc. ip!!i< 

i 2o©T>f-:^^fflt^-Cft^^ilHlXB*ff C 



(4) 

S 

[0 00 7 ] t^^«. CDMAiiftv'Xf-Aii. ^Sg 

cofcj*, lE«ii^j:9^ + ^;uR1i®^iK*s^X*n 
[0 0 0 8 ] gi.^^cc iic, m}i'-y'<omm^-^ ^^-'^ 

7- -f ^- K i,cisi,-fi>y ^ - K>'^' i7 i 5" 1- ;^;Hf fflfi©i?c 
-'H¥ifiA5iilJO< C i*^-C#^Jt<^/c*> T>7-i-^mi>C 20 

[0 00 9] Sfor, l5f!>'^-7•©j^t3?'>r>'^•-vf-^* 

^f- >*iESt(c|fffi-r S/cdi)©S**i*S. 
[0010] 

[SSja^Jg^-r^fc*©^®] :*:^H^li. m 1 ©^^3l/^• 30 

^p.;, h5^i,;^;Kt^A^62S;^ai3n/clSl©5^ + ^JU 

mmm tm2 ©^til/^• a h 9^ + ^ ^ki-^*^ ^m^m 

$tifcll2©5^ + ^-;H¥ffl:^i©M:^*i6, ^^^^•i'^ 
^ + ^^-'I'^i'M^fflc^r. BulB?" + ^-;i'©1f 3ft©j*^t^^• 

^7--7x-xi. mi©^tii.'>:^p.;, hg^i'^;i'ft#*» 

6^ If w 5 tifcn 1 © 5^ 1- ^on^ffi^ i n 2 ©fta^- w 

p., ^5^ + ;^J^m^*^6^»^al34afcm2©5^^'^>J^i¥ 40 
©^f*©j^ff^<^'->tC*t-r-S3> h a-;l/^:pJtgfC-r 
[0 0 1 1 ] 

cfc ^ ^cam'>x 1 0 w. 1 ojii±©^iK y > 1 6 
^^->'^•l 2^$^r^,i€>o i-oomM^i&'Cit. mac so 
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is^tciatijsnsi. 1 ojii±©^!Ri^fflfi^smx 

«$6Jcj^m-r-5C<t*s-e*-5. 1 o©J|j5feff$!!S-c»> 

•fe-;'if2 0 t^$^t?*3f^. w«i^>*fti^iift^Jas-r 

^-'l'3> ha-^ffiT:7''J^-i^a >2 4*5i2tf. 
Stl-&i31S:3^.=- ? h 2 ztcSi^snrt^S. ?tfcj:f3i¥ 

[ 0 0 1 2 ] la 1 iCTjk-rj: ^ic, 1 -oommBis^-cit, 

4lt. 1 -:>Jil±©Si« >; > 1 6 

±-c«eKaft*s^ix«^©±jil^t■r-ST>7^:^ 26* 
1 2 *^6©ii 1 ommmns zAtmz (Dmmmns 2 

Bi*^^■Cl,*•5. StIWffl F -7 1 2«> mi 
©iMmm#3 2 ASJ>'m2©Sfffi#3 2 B©M:^*T 
>7^:^2 6(C[6]l-J^m l©T>7=-:^3 0 (1) il|2© 
T>r-:^3 0 (m) i *^£fffil^©®It«ttT>r-:^ 3 0 

[0 0 13] LJ&^L^CTi^^. Ill©i*mm^3 2 Aim 

2©i^m^3 2Bi«. w.i&(DBm&s§=^m^bxr 

^^'l 2i>l*igT-53!>^i'^Ji^*ytS-rSCt*5-C^^. ^ 

tbm h ^ >->-/^' 1 4 Lfcmc, m i ©am 

fi^3 2 ASC)'VX«m2©3IIMft-^3 2 BicWrSIf 
+ * >'l'^SiJt»^/!)S. 7 ^ - K 9^ + 3 5 ^ 
SEbL.-CS«fe^fflh^>->->'^•l 2fCj^«3M3n^. 

3>2 4». 1 o©||]5gffJSlr»5^f^;Hf»CS':J(,> 
1 2 <ti^«lffl h ^>>'->'^• 1 4 t©raK:^*©5^ 

f ^ob* f'^ ai -r c i *ir ^ ^. if*© 5=- f * iUt^jSciE 

[0 0 14] 02©i^Klffl 1 4»iai©* 

3> hU-^fflT7''; -Jr-i^a >2 4 itC-3ti-C^< © 
*fflSa*Sftlit6nrC>-5). C©>r>:5f-7x-X 1 8«. 
Sfiffl'r>i'-:?x-X4 5>S:$^-C^,^^„ C©SMffl 
'f>:S?-7x-X4 mi ©r^;^7'U f (despre 

ader) 5 0 aRZfyXitm 2 ©f'X U 5 0 b 

iL/rMa-re/t«?>K:m i ©jiiftft-^3 2 aro^/xi* 
m2©i^m<i-^3 2 B^rsftr*. mi©'?';^7-u-^^ 



7 

5 0 aiUZcDT^X^'U-;. i?'5 0 b Stt^ffl h ^ 

yiy-J-^ 1 2,*^h(Dm 1 ©iHmff #3 2 A ill2 ©j^ff 
{f^3 2 Bi^, HI CDT>f-:^-3 0 ( 1 ) ffl (01 ) 
il|2OT>f-:^3 0 (m) (0 1 ) m<t<D^i'*-'Ve 
}iKiSSS'^t-?-n-e-ni5>ie*^ (despread) „ Vii^{^tj:i)i 
h > «I^©3SJS14T > t-:?- 3 0 (D'ptj: <th2 rxDT > 
•rtj:i:>l5>mi<Dry7-i-3 0 (1) <!:I|2©T> 

0 (m) timfstvtcmmB^-vit^mvx:i^i> 

»t5!©iat5ttT > T--^- 3 0 ® 3 ojy±(Dffim©l^(D 

[0 0 15] 1 rxDHifeJ^Sg-ei*. ?-i'*;l/r3> ^^- 
■^fflT■7■'J<5^->'3>24^t. ^^I'^^^UfffigS 5 i. 

/cml©T>f-:^3 0 (1) ^m2<DTyr-i-30 

^•S5^i'^oH¥ffi<b|^2©T>T-:f3 0 (m) t,cnf?> 

>x:^30 (1) i||2©T>T-:^3 0 3 0 (m) tiC 

ffi (antenna wei<tit value) ^3JRL'« j^Mffl-f^^? — 

y X.-X6 5iffUXy -t - KM'-:'^'? + ^Ol/3 5±tC 

/^' 1 2'^05^f *;HX!l8CcM-r^::7 -r - i'mfR?: 
iilf?. HI (DT>T-:^-3 0 ( 1 ) i||2(DT>7^!^-3 0 30 

(m) <^:©ffi:&^cM^5-€■©M^i^^•3^->43lS■r^.c 

[0016] 5^ + ^^;l'^ifi'J?rJltf-rSfcfeCC. 1 -0(D3I 

3 y XA i , + 5 7 ic*j-r 4 + 

-IW^'«iJT;1' 3 >; XA i , y ^ - y-M v !:>7=- 6 
0 (cM-r ^-7 ■< - F/^' d7ti-^T;Urf 'J XA 

^•cli^.. Hue, ^Kiffl h^>'>->'n 4«. Hio 
mmm^ 32 A aovx«H 2 aymum 3 2 b ^5^*6 4o 

n-y ME-^ (pilot symbols) (0d^tf. *£IS2^"^r> 
;^Syf/XKXi77>:/;l'->-^>x) (DKiltt^B^-S 
(decorrelate) „ 5" i-^oUfffiT^l-d"'; XA^rffll^ 

g^^':^;^^>^p--•7fflT:/';^^-'>a>2 4^i$l5 
-^fflr7"';^r-i/3>2 4(Ccfc-5r^fflsnr. stc 

149=-1'^;l/^S'JT^l'rf>;XAi7 ^ - Y^^ y i^i^»7M 50 
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a 'J XA i Cc J; 0 If *©g^ -p )lifimi)^^m 3 n -So 
^- i'i+»r;u=i ';XA-x®A:^*3?--f 4.;H¥ffi 
t;1'=3 XAtcS'3c^/ctli;'3-cii^^ < . 5^ 1- ^^;i-i^SijT 
XA-e*-5fc*. cnfcj;0. 5^-i'^;Un>hP 
-^fflT7*y^r->'a>2 4 3^5^ 

[0017] stimc*jc^-c». 0 1 (om^mm h ^>v' 
-^-A' 1 2 3!)^. 1 r)(DmmBm-cit. m i Rz/m2 (c^u 
fc^Wim h ^ > v'- 1 4 1 ':>a±(Dmw. > i' i e 

F^^-f^-'Hi. Hl®T>f-i-3 0 ( 1 ) tcwa-r^SH 
l<Dfta-'^Va f F^+^-'U (CP I CH) M#iH2 
CDT>T■:^3 0 (m) fcMaT -^^2 (D^tii/^•'(' P F 
^i-^-FU (CP I CH) ^f^i^^^■Cl^•2>„ HlO^t 
a--^" -TP -:' F + ^oUft-^iH 2 ©^tjl^N- p F 5=- f 
4^>'U«-^i«rSffr-S.i. ?-+*;l/3>FP-^fflT:?" 
i;>r-i/3>2 4^^ffl-r-S:7*Pl2-;'1f2 0«, H 1 <D 
ii«ft#3 2 ARO'/X«H2 ©ilff {t-^3 2 B ^^Sffl 
T'S, ^^P^^ FP-5fflr7'y ^r->>3>2 4 

F5>i^-^n 2*^6^«JfflF^>i>->'^'l 4JCM.5. 1 
•5. 

[0 0 18] 5=-i'^Jl' (0«;t«. Hl©i*ff«-^3 2 A 

m:tm2<Dmm^M^ 3 2 b ) fc*f-r ^*^b^© 1 o<dii 

^(channel prediction te^^)^$^"CCi-2)„ 
3>FP-^fflT:7"';^r-^'3>24». HlcD^tji^N- 
-CP-^ F5^ + ^oKt-^*iP)Hl ©^'I'^OUffli:^ (chan 
nel estimation term) i, M2<D)^M^^^ U y 
^^^Ht-^*^^H2©5^f ;roH¥ffl:5i?:«|fWr„ 1 o 

CO jiS6ff^gi-c«, ml(D^^'^-)l^mm^W2(D^^'^ 

S/cisf>(c. gsitJL- F 2 2i^{ciels-r-5 c ij&srir 

-S. «l^©acc.ttT>T-:f3 0cD-S■r>7■:^*^6©5^^' 
2 2F«9K;WipiKcfBtf.-r^C<!:*5r*^o CCOfc^, 9^1- 
;^;PrJ> FP-5fflT7'';'>-->'3>24», Hi©?' 
1- ^I'Sffi:^ i H 2 © 5=- + ttP'h<D^^^)l 

I -o<DMW,BW~(Dv y F '^^r^tf©3>f-+x Frtr 
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[0019] 1 -^(omwBmvit. m i (o^^-^Mwrn 

1 lHl«±(D^ft©^iIb©M(C, ^^i^C < i 1 HI 

[0 02 0] mmm<Dj;:'>t,c^ m i <D^ji>'^">ft3 5. h ^ 10 

0 (m) ^^h^m^ini>. ISl ©tta/N'-Ca h?- + :r. 
X. mi(Dr>7-i-30 (1) <!;m20T>7^:^3 0 3 

0 (m) ticmmLfcmi<D^^:i^)iBmm3§tm2(D 

fift-^ 3 2 AX»m 2 ©3^{f m# 3 2 B ) ©firfaRO'Jg 20 
iPi^ML/r. HI ©?--f *JHfffi:5<!:||2©?-i'4^;U 
fFflii^<b*^|#a-rc i3&i-C*4. 

[0 02 1 ] 1 -zxomtmi&Tit. ^^if^ji'^mtv 4 
■5Jtfe^c^nfcT>f■:^©s^©*-^3!)5®*^©T7■ 

(a priori) T*)0. B#pa*^iSiflbT fc^ffcL/'^j: 

:J?T ?:/7='-:/^l'©ififCfatt-r-SCi*Sr# 30 

-So f^toDiC, pfftltC$t^/^:T>7":^©*^^^^©ll^*. 

^-Cfe. pJ#gtC3ni^cT>f-:^©S<^©SI^*#«Jffl h 

nfcffis©®^ ^ciHtiS^a©i > -rnji^©!*! {c wf jfciBts 

-t^^tifiX^^, 
[0 02 2]t«I^«. 5^i'^JUrJ>hP-^flaT7*Udr 
3 > 2 4 1 o©||J60flgftt. IglSOifilfcttT 
>7--^3 0© 1 -:>Ji(±©T>f':^JcreaWt:t6nfcl o 

«±©*^m3nfcffi^:sm-r-s. 5^t:^;i/3>ha 4o 

-^fflT7'';^r-i^a>2 4{Cj:-^r9lS3n/c^ + * 
;l/^»ffltcS-:Jl,>r. ii>J^c < i 4> 1 -^©Si^f^lt ^nfc 
fit* 1 -:)«±©S^5)^{^l^?n/daA^6jltR-r-5>C i*5-c 
* -5 o C n 6© 1 -:>Jii±©S<^#if 3 n/cfii^S: 7 - F 
M-.;, i?5^i,4<.;l/3 5fC*DfcoTlll©T>7":^3 0 
(1> <b»2©T>7^:)-3 0 (m) itCffimur. Jg^ 

3 2 AX«m2 ©iUff fi-^3 2 B ) ©If 3fe©t^«fCiESt 

[0 02 3] 5^-i'*;b^S'jT^I/3';XA%ST>^:^-(C 50 
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4^.'i/fFM*^e. h u-->5^Lt:. a?i^©jaic:;i±T>7- 
:f-3 o©ffiS©M^s•r^T>7^■:^ic*t•r63il^g^^•^f-> 

*5-C*-2>. C©<fc^fc. ||l©T>f-:^3 0 (1) iH 
2©r>7^:^3 0 (m) i©J; -5 ^c!RF^©T>r•:^A>6 
©illfi«l©1f*©alm^^•^'->^tSBi•r■5.fc^!^)K:> ^i- 
^-"I^WJfflKS-^Ci-C^ 1 '^t^±©T>x:^jil^t#144 
aic:;tt?rfc-orr3> ha-;l/-r'2>Ci*5-C|f-5>o C©S 

:f©**wtsnfcfli*. ^(D'WM<DT>7-i-f)^h<Dm 
s. 

[0 024] ^ic. *»?S© 1 o©3life?f$^(cJ:4T,«. 
■f :^;^n> FP-^fflT7*';-5r-'>3>2 4©:? - K 
flft L/ Tl » ^. XttM<*-r -5 r > f- :^ *i 6 If*© + * ^l' {C 

ai^*^ 6 *M© T > -7^ :>-©s;^<^ s n/cfii^moi^ m 
rctmx^i,. iojw±©sntturt,i.sx«iiii^T-5 

T > f- :^ >Ff -r -5 31!;? 3 n T > :^ ©«^{^ If 3 n 
<i. Xit^UltCj;:':,Xltm^(DmiR^tifcry7-f'<DM. 

M^^titcmit. irxommmrnxu. zi-Yitm 

2 t'-y h3?.«4 t'-:; hiLr) stir. 
-'^' f i7 5^i,^;P3 SiCt^fc-^r-O^-^:!!-;^ 1 8 i 
T>7^:^2 6i^/M^-r»lft^ffl ^^>^✓->'^'l 2iCjM 
e>tii. «fl6^fflh7>ix— '<1 2». 7-^-K>'^••;,i7 

m^^mv, r>r-i-30 (I) RUyXitr>f-i-3 

0 (m) <DT > 7"rxt}icc(DmiRS titer ^fi- com. 

*#lfSn/tfii«r*»-r-S, »1©T>5":»-3 
0(1) <!:l|2©T>f-:^3 0 (m) t<D'prj:< i 4> 1 

tfcit, m\(or>7-r3o (l) iH2©r>-r 

:f3 0 (m) tCDnijCDTlyr-rKt!^. mtR^tltcT 

©J:^(c. !|tS©r>-f-:^©*^ffl^3lJR-r-2)C iccj; 
D , 4f3fe©5^ f :^;l/tt.?iCClf *©i^mtd!i?:iElt(C®^ 

[0025] *#6?B© 1 ':><Dmmmmit. r^if^ji 
— ly-T' A Y (transmit diversity mode) J i L/"C 

^^(DmmM^m^.^xT'-^^mm-r^. s^©fitB 
^Ti^Ti'3o^mmhx^-^^mmri>im^-^A. 

4^>'Hm4^«'J^L. mi<DT>7")-3 0(1) 
{i||2©T>r•:^3 0 (m) ?r^tfSE«iLrc^€)T>f- 
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OT>7^:^3 0 (1) im20T>7':^3 0 (m) t<D 
[0 0 2 6 ] VffiLtj:^^^. 1 -3>CDX*feffJ«lr«, iilS 

3 n § ft L/ T C ^ -2. X « ^«i> L T C ^ €. r > f- 6 © 

- F >'< -^^ i J: 0 > ^>'l'-7*©^{t --N'-S^f - ^ * 

- Ftc*ii^T^tt>;i'--7"a|iA5^4-r-Sc<h*5*.S>, 20 

F-'N' d7 1. jKD 5? -Y 5 >^/CCOC>-rcDiii>S^mc J; 
OS^-rS («?I|^13:> 7 ■^-F^^•■3.d7tS$R;S:7Y-F'^• 
•7^g^-l'^.J^3 5±-rjJlffr-5>/ci*K-£^^^cB#ra) = ^ 
6(C, 5a|D&14T>T■:^T^'('<DSi5».4S•J«brtf•St■r-5, 

tbffl F^>>— 1 4 7is<giir^«bL.-ci^^ti^«A# 

[0 02 7] HSfefi^liLT. |3!;^-^©^'^/^•-'>f 

F*5. EwtS^f-^^J-Sd^SS^ (Wide Band Code D 
ivision Multiple Access : WT, TWECDMAJiJ: 

'7ji-ii<DWMi>. —m^tj:1jm'V$>^. WBCDMA 

ird Generation Partnership Prolect) (3 GPP) M 
tStcJcntf. Sifta*i2-:>OT>T-:^*/rLr^— tf«| 
S (user equipment: «T. TUEJiJ:^) OCt«$S?ri* 

So CtXtCO(,iT{J> Third CenerationPartnership Pr 
oiect, 650 Route des Lucioles-Sophia Antipolis, Va 
Ibonne-France;;^^ 6 A^^tS^'^Technical Specification 
2S.214 V3.5.0, Section 7 in3CPP TS 25.214 v3.5.0 
C2000-12)© Tciosed Loop MDde Transmit DiversityJ 
?:#M©Ci„ 2■o©T>7^:^^B1©^4tiX»^il^i©M 50 
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^>;l'©B$MjlS*^. ^-1fMS©3lS3!)^3lt^iWBC D 
MAjiM->;^7"A©«lif'p*|!R^-r-5fces?). WBCDMA 

[0 028] -«ffl^^cH-'U-7-©i^m^-Y^N'-i>-7"-f ^ 
-F«7-/-F-'^*f i'5^ + *;U3 5=&ffifflLr. 7^- 
F-'<i'^tS#8*> «a|^«S#i500fcf -:' F (bps) ©as 

2~4 t*5. Fiti) ©3*{f«> 0.7~1.35 ';42*'> 

F (ms) ©7 ^ - V ^omnrnm, (m^r^i^mmm 

[0029] !ft»S*i{S3Sr^Sft-rS«i^K:«. K 

;l---?"©j^m3?W>'^'-i^f--< F©t4*fe«. C©ilM 
fcJ:0*:>-r*^(cigT?ns*5. a— f ^g§©jl]g;&5abs 

«ui^tt<ffi©®T^*3-&-&ci*s«)S„ 

(C. WBCDMAjifii'X-r-A©43-CWBCDMA©ffl 

)v-ymmi^ ^ ^^-i^-r- ^ "f:- F^rseg-r-scici, 40 
km/h«T©agr^ii)-r saL-if<iiiicEgs3 ns. 

CCDtcHb. cn6©*-F«> £tC^tf^X»ffijS©* 
M©^fCffiffl-r-5Ci355-c*a„ ht->Vtj:tfth, ]«jS 
(t^d^tf. «;A:i20 km/h) T^ii)-rS:x— !f«StCCn 
6©*- F*!ffiffl3n€)Ci3&s. a^©Si©fc«60cM 

[0 03 0 ] HKC, Ctl6©*- FCitlf'Pti, :^-;'F 
'7-^©SMitttgi^^L/<JfJn3-SS/cfeiC. :x- 
•!fl»il*siSa©»^CC5B;^)fi<}-C*-S„ l^i)^vrj:f)ih, 3 
GP P©&1;U-:7"^^'f -< Ftc*jCiT:3."if 

'pr^ct{t. :3.-ifiss*5i«3S©«^«ia!t-e*a. 
t^cccn?.©*- F^ribfps-tisis^tcti, cn^© 

^S©ae[*560 kin/hj:0 ^>^t.^l^^(C«. IVlJU-7*© 

mm^-(f^-iyT^^- F©iti-cs^)it4#fe*ii3s-r-5> 

c:i«ffll8-C*S„ C©?ci?). ^-1f1SSA^ii«a©J«^ 
(c&^^^-7•©i*^I^^•^y^'-t/7■ -f F^pJtfefc-r-Stfe 

[003 1 ] C<Dtctb. 1 rxDrnmBm-Cit. 1gfg!©jS 
I&^±T>■r:^3 0©ll 1 ©T>7":^3 0 (1) <!:lg2© 

r>f■:^3o (m) <b^. m)i-y<Dmmi^ ^<-i^7- 

-<-t-F©ipr«){'P3-(i-SCi*s-C#-5„ loii(±©S 
i^#ltS4afcffi©4>^c< i 4> 1 o©S;!^#if $nfc<i* 

stf^ + :^.^i-^srajc-oi»T©aicr>tt7 y - F-'^' 
m^<DM^x:^\±r yfi- 3 0 (Dm I (Dry^^i- 3 0 

(1) <b^2©T>7-:^3 0 (m) itcML/T^^-F 
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(1) tm2<OT>7-i-30 (m) t<D'J^tj:< ti> 1 -o 
[0 03 2] 3^i'^;U=i> hP-^fflT7';^r-ix3> 

2 4 «. ^mmmmi^vit. f^nm h ^ 1 4 f«i 

TiSjStt 9^ 1- ^•^ )v^mr)\y u X A ^ffl b r , 3 

^j:^jefflK:J;-o-C. 3 G P PCD KI^'l'--:?*^^ -('>'■« - 

i^T^^^- Frltl{'PLJ:cj55^^Stlffl h 5 U 4© 
tt«l*5lfi]± L . i fcWa-C^SIjffl h ^ > - 1 4 C 

[0 0 3 3 ] iiif.tt5^f ^wb^iijT;i/3';xA«, -e-n 
-en©?^ f ^^-•Ka^ig8S©if *^«>j^ (^t^©§iiistt 

2©iififi-^3 2B) ©i^«ij«> n^<Dmmicj6»^m 20 

^3 2AXitm2<Dmmmn3 2 b) ommo^icv 
^ s /ci^ iac i c i ^sMSis^j-c* .s , c ©ig*©B#ra-c 

:^3 0<D^1z><Dm%fi>mtmmbXi.>i>r:yf-t<D7 

mmmm h^yty-^^ 1 2(c*5t,»-cw^-c*-2>B#r^©iE 
latcteiiT. ¥i^©9^i'4^;WS8K:®^T-5ci*i-e# 30 

•s, 

[0 034] ffe©^;l/-:7"©3lff :5^^■>'^•->'7■-^ T-'Urf 
XA©>l3-CfiefflT€> C ^«lJ©^StJf^.^«. PI 

0:7 ^- K>'<.;,^itSTJl'=f';XA?:«I^O. ^©A;'3 
i L r 9^ + 4'OH?ffi-C«Ji < n^<D^ + -'l/t*SS©iPi'J 
*«effl-r-5Ci>&^0. IK o*:'©T-'U3';X 

Mt. V — V'^'j i'^^-f ^;U3 5±tc5'i':r^;u©;5>© 

©J:0^cT;i'=i"'JXAJci*tr. i -:3©||)6feff$Mti. -y 40 
K-'^'y i'5^i'*;l'3 5±^C5^ + :^;H¥ffi-C«!^C< 9^ 

[0 03 5] 1 -zxDmnmmTit. f- ^^^^i^mrnb 1 
m3(^m^t^^^ic. 2^<OMt)~Xj^, frit, 
%ai£:y;*7^XA7 5ROl«iS!©?SM:^^XA8 0 
( 1 ) ~8 0 (n) *$tf3S)t;tt9^i'^^^l'?#JT^L-3'V 

^:<7j:-XA7 5 i^SM*:^XA8 0 ( 1 ) -8 0 
(n) i«rii»0-rn«> 02©-enira«-C*^ (C© 50 
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fc*, |HlDS^-(C«P1i©#MS-^?r^^lt'S) o iftrfe^ 
;^;:^XA7 5 i^*l^©^'«M*-XA8 0 (1) ~8 0 

(n) t*fflt,>-c. 9^1';^;^^«lm5 7»g^-i'^;i'fcaa 

SK^r^iWr^S. «^(Cj:r>-r»> ®lSy;^7^XA7 5 
<!:?SM*-XA8 0 (1)~8 0 (n) i©f577^. 
±«wfli}(c - F -i? T X(i V 7 h -5 X T j; Htf-r -5 

jiItv^;^^XA7 5 ii^iSM^'J-^-XAS 0 (1)~ 
8 0 (n) <t?:I^Jl-r^;^c<*tC, gP:^■B<J^C>'^- F -i; x T 
iy:7 F>i;xT<i:©ia^^cffl^^t)#^r^*'JKftffl-r-5 

[0 0 3 6 ] ^a©;i^©T;i'3 uxA», cne>©^ 

:^;j::-XA©tJ-m*>XJi-en6©?5:&^|5lB$tC^BCC|| 

tf-r-sc <t3&5-c#^„ igit.^*^XA7 5ii, 

©^-ft-r^C^^^^KlfflF^^i^-^-ci 4 (01) 

I rxommmmvit. at&y*^XA7 5«. 

(lll©T>r■:^30 (1) il|2©T>7^:^30 

(m) hij>h<o) ±x<oBmm&(omu<D=f-^it^)vnm 

7^-4f*^g-r^. aiS©^S>J^;^-XA8 0 (1) 
~8 0 (n)»> jS)Ec:^*^XA7 5 <!:?- + 4^;H¥ffi^ 

«. «ife©^SM:^;^XA8 0 ( 1) ~8 0 (n) ©S 

[0 0 3 7 ]^>^5^. 3-^Ji(±©T>■r:^*5jl^tUr 
-SW^tt. I5i«l©ac£;t49' + 4"^ Ji/^iOT^i/^ y xa* 

■^K ±i^mfJ:^mt. jl^. 2o©T>7^:^©JS^J:f3 
X. C©7 F^^'■:'^mfS?:it-2.Ci^Ccfc^3l6*T^ 

;i.-:7-©ii}i*^'#i^<tftin3ns„ -e©item. 3at&tt? 

+ ^-'U^a'jTJL'rf >; XA;5i6©55C^W> 

^mrjUdf U XAtc J; «3 ■e©J: -5 ^c;l'-7*ilJi^^«&<j 

icum-r -5 c <t ^sijnc (^©s^xT^Aijt^br^L 
*> 6 -r c i «: -5. 

[ 0 0 3 8 ] 0 4 R^m 5 », *^B^© 1 rxomMBm 
CCJ:-S. i^Eljffl F^>->-^^'l 4 (0 1 ) ©5'i'^;l'3 
>Fa-^fflT:?"y->--i^3>2 4 (01) K:j;0*tf 
Sti'St/oy^A^ti/c^^^'&^-r., 04CC^f^-rJ:^ 
fc, :/a i?8 5{cfct>t:. Ill ©^ta>'^•^' p F 9^ -t- 
*^Hf^*^6ii>J:c< t 1 -:3©ll 1 ©9^-f ^^-'HTffiii^ 
»#a-rci3&i-c#^.. Islfiicc. :?'n i' 8 7 rta. H 

2 (omk^^ -ivLvv^ ^^)i'mnt^h{i>t£ <t^i-o<D 
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[0039] 1 -:><Dmmmmr:it. i^ft^.-- <f«s©<fc 

< i 4> 2 o©itji>'^• a h + :^ ;Uft#?r$tf 9=- + 

2■o©T>■7•:^3 0 ( 1). 3 0 (m) Ai^cDjUm^sS 

ft^n^xb (:/□•;' 1 0 5) . y'a^'yz.^intc^^ 
100 (^jx.tf, y :? h'^iTCD3- F) ?:igffl-r^c 

lettzL^ h 2 2 (0 1) l^!,CM&<Dm^{tsm$tl^ 
{■Zfxxv^ 115), COiati:! ^Mt^ 

[0 040] 2-oC>T>f--^-3 0 ( 1 ). 3 0 (m) 20 

f * au^ ?r it^-r .s /c «>{c . f :^ ;!/ 3 > h P - ^ 

fflT:?'y-5^-5-'3>2 4 (02 ) » (:?'P 1 2 OtC 

»> sitt« (m«> aii!!»fflh^>i^-^n 2 (a 

(:/p i7 1 2 SCCfcl^T) :§:m-r-5> C <!:*5-c#.S„ 9^ 

jstRt-^ c ^„ 1 isijy±®3Sir.JS« 1 3 2 

tfUT^ y'py^AjnZ-c^^l 0 0CCJ:i3, ^iJjfflJi- 
— tfmSiC>PtT^II lSy'^2(DT>7■:^3 0 (1)S 
yf3 0 (m) ©^f*<DjiHi^N-i?->€riEStJcSfilBX»^ 

i'j-r^ciA5-c#s, (r^p-^i' 1 3 5-c») 3i!/?3n 
'p 1 4 ort*. cn6©«*5. stife^ffl h 5'>->'-''^• 1 

2tC{4a$tl2)||l ©T>f-:^3 0 (1) <i:IS2©T> 
f-:^3 0 (m) <!:7&>e>©*f*Oi^{gt*:SI«:iE5i{C»iliiX 
ti3> hP-;U"^*, 40 
[ 0 0 4 1 ] EI 6 Kij^T J: ^ fC> *^BJ© 1 
.^(c<tni*. ?i'*;i/-?«'jy7 F-^/xTl 5 0«. H4 
5 (cFd^i^ b fcsc&tt -t- ^^ A^'^mr )i :3 v x a ^ 

1 0 S-yp^- 1 3 5 (05 ) (Cjrf^^Stifc^ttfP 

tc. yy h'^iTO^'rlltT^n'S, $e.{c. 1 ooji 

F^ 1 4©J: ^i'iy'P-fe •:>-9-'^-X©i'X^A 

©cpfc. + ^'oi'^S'Jy y h :t T 1 5 0 ?:iatg-r.2. c so 
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[0 04 2]— fl$fC. yp-^'i' 1 5 5KfcCir. 

-"i/^S'jy y h :t r 1 5 0 mm^ r^MB^ 

B) itti^©ji)t;ttT>7-:f-3 0 (0 1) ©^Mii-r-5. 

-rs. ypsfi'los (05) (ctet,i-c??i«3nfctt« 
€rfiefflL.t:. yps'i' 1 1 oRo^yp ^i^ 1 1 5 (0 

5 ) -ctt. ^ ^ ^^}v^mv y F X T 1 5 0 umm^ ^ 
^o^m-^^ST>7":^ffl©^ta7^•^'p f?- + ^owi-^ 

f ^ob^S'Jy yF-jJxTisot*, s^^-i- :^obetSig?s 

[0 04 3 ] ^aEO^-p^oUfffi^^^fflU. (F«^ 
0 1 ©SBtf.:!^ f F 2 2 tciStt$4a/c) jS*©^ 1- 

^oi/ffM^Ti'-fey^UT. ^^f^ob^S'Jyy F-tJ^iiT 

15 0». yp 2; 5' 1 7 0(C^TJ:^K. |i||^T'ST> 

f :^©-?-n'entc^*-r •55^ + ^^ Ji'Ga?gs§ffl©^n^n 
©9=-i'^-'H¥ffl]l^itaL-r^ci*^-cir^, ^ 

r. iiii«-r-5)^n^ti©T>f-:^-fflicfi;?»im-t6nfcfii 

yp 1 7 5ic^K-rJ:^fc. r>f-:^ffltcsm3 

t-^T>7^:^©*^l^n^c*tL/rffl«^ni, wm^. 

^^(Dm^-^riyT-r^O (01 ) ©^{^•r-5>T>T-:^ 

m^m\.^xmw^ti. yp-;'^' 1 8 5(c^t^tj:^(c> if 
*© 5^ + ^ ^i'©i*m3&5^S'j 3 n 2. o 

[0 044] Sia^ffl F ^ >i^->'^• 1 2 (C-^l^r©— *a 
Wi^cT-^y-i'?- 1-/55. 07fc^?n-ci^.s, c<Dr- 
^7-i^=f-^\t, 1 o©||i6JfJSg-c«. *ffl©!^aB95^ + 
(dedicated physical channel : Ji^T. TDPCHJ 
iJ:^) ©iimg|52 0 0/5^<f*©}g^3n/cB$PBliCteC^ 
■C^SEllffl F•3'>S^-^^• 1 4 (0 1) CC^rtL-T. ^;i'-y 
©3ift:5^-f KtCtel:f S^-f :^^l/^iiJ«:Dl 
tlCC-r-5>„ 07CC^i^-rJ:'5CC. D PCH©i^fta52 0 0 
ti. #ffi©#jafl^^C3> F P-^U^i-^;!/ (dedicated 
physical control channel : Ji(T, rOPCCHJiJ; 
^) i*ffl©!BjaafJ^CX"5f5=-i'*Jl' (dedicated phys 
leal data channel : WT, rOPDCHJiJ:^) 

Jl/2 0 2i^l©JiWS2 0 5<!:>&ffll,^-C. ffi^ttStl 

*Ke«jcciitf3 nr . *£ti{ - x ^7 ^ > y;b{t^ 2 0 s 

( 1 ) ~2 0 8 (m) ©ai^?:«^-r€>o 
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[0 04 5 ] 1 ■o«±or>7-:^-iiw©*^^#w6nja 

}Vmn2 0 8 ( 1 ) -2 0 8 (m) ©J(l^*l|2©*» 

S2 1 0 ( 1 ) ~2 1 0 (m) ^:ftvrm^mi , 
mPfi^^i htifcWHk - 12 ( 1 ) ~ 
2 12 (m) ©»^*Ji«T^„ ^Or. C<D*i?f{^W 
64T./ci£tJt-;^i'^>:/-'l'fi#2 12 ( 1 ) ~2 1 2 

(m) CDSi^». JjnStil2 15 ( 1 ) ~2 1 5 (m) © 

*^©>rtic:;T^Jjn#l§2 i 5ccfci,^r, ftji^-wn-^ h 
^^^)vcp I cH,~cp I cH.o-?-n-encD^®>'< lo 

;l'ff#2 12 { 1 ) ~2 1 2 (m) Sltlffl h 

{^l^ 64afcffl^fflUT«l^®iiScS14T>7"i- 3 0 (c®^ 

9^^':^;^-^>^-7:c-x2 1 7r«. y^-Y 
i'tSffi («T. TF I BJicJ:^) HI© 20 

''N' 1 4 (SI) *>6© F-S-^ ^ i'? + ^;i/©1f*©t^J 

sg4c*f-r6»^5<-jMtRm$a) h5>e^-^u 4 

*ie)©7 y - F>'< f 5 (01) (C*)/t-,-C 

r^a 2 2 OtcfcL^rSff *L.-C. :/p-vi' 

2 3 0-Cii. T>x:^@*©aM!;?$ns^^^^^e.n/cfil 

(fiFJ^tf. w.-Wk) S±lfe^ffl^5>i^->'^'l 2(C 
fct^T^fiSSnS. 30 

[0 0 4 7 ] irxDmwmm-ckt. Ty7-rw[^<Dmvi 

©fti*. ^Klffl h^^t'-^^l 4 (01) '^©h^7^ 

? + ;u©1f *©tfc«gtcMT ^ 5^ + ^^ ;P^SiJ1t«tc 

■AK Mi&mm h ^ 1 2rt©:^p y^zaoic^ 
i^r^sn. S[|S©iaJ£;ttT>^:^3 0©lKo*i© 

^©r > f :^3{)^ 5©fiS3 n/cBtr^fCfcl^ -S jiff - 
[004 8] 1 -?©J|S6?|$Sgf i^ibffl H 

14 (0 1 ) ic^>o'<k'&$tifcmtR$ inter yy^i-mm 

m^u. fiaw^j:3>hn-^ug'i'*ji' (dpcc 
H) Mm<or y:f')yt>) ©7 ^ - y ^mm. (f i 

B) 7 ^ -;UF©n t' ^:/ H^rflBl^T. 

->'^' 1 2 iCill6n-2> (mt3:> aife^fflh^>i^->'U 

2 ©JL::^^N'-1f JUj^«ia«'>X^A-ifi±Jfei|gT i'iz;^ 

^- 2/ he — i' (Universal Mobile Telecommunications 50 
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System-Terrestrial Radio Access Network) (UMTS-UTR 
AN)©T^-feX--J<'f > h) , IMTS Forum Secretariat, R 
ussell Square House, 10-12 Russell Square, London, 
WCIB SEE, United Kinqdom*^6 A^'C^ Ta Requlat 
ory Framework for JUTTSJ h N o. 1 ?:#M©C 

[0 04 9] 1 o©3|jSfl^S|-e». 7 ^- FVN*?i'm*ll 
(FIB) ^nnt^tc^iC. i^ttffl h^>^>"^n 4 
tJ^^jl-''* U-y ^ ^)\/ (common pilot channel : Ji( 
T> rCPICHJiJ;^) ^iSfflUr. H1©T>7-:^ 
30 (1) i||2©T>7^:?-3 0 (m) i^^^H^n-S. 

>'^•14». aHfe^ffl h 7>'>-/^' 1 2©UTRAN©r 

^i?:xp-;» hc:t{cii5iit#LT. ^nmvyi^t^- 

*M©T>7-:MlW©S.^f^l:te.n/dii©jMtRK« tNA 
tf. lllT>7-:^3 0 (1) iH2©r>-r-:^3 0 

•5. s^i3n/c^^•■7-^ftA^c■rsT>7■:^HW©*^ 
-5. ftbOtc. «M©T>'f:?-HW©M^5'{^i-te>n/cfii 

# a 3 nfc5^ f a'M©Mifc-c*> -2,a^tl^«A^c■r 
i^flit (sicpal-to-1nterference ratio: t^T, TS I 
RJi<{;^) *«Aic-r^Ci(cj;5SiJ©ig^^c:^;a 

[0 0 5 0 ] Hlf'ffC^irc-oTli. ^ttffl^^>i^->'^*l 

4»> 7 - F>'^• •:' i'^^ + ^-'l'S 5 (0 1 ) (C*d/c-^ T 
Sl&^fflF5>i^--^-<l 2(C («»|x«, UTRAN©r 
i'-l2;^^-l'> FCC) . miT>7-i-3Q (1) im2© 
T>f:J-3 0 (m) ifcjSffl-T-S^ y - F>'^' f if 

riJ. 7 -f - F-'^*-;' i'itmxM^ y-^-iy (feedback s 
iqnalinq message: fe(T. FFSMJiJ:^) ©f^»FO 

tii>, FSM©f u'F*. mfi-yomm^^^^-iyT 

y FtCSJi? 6tlA:T 7' y > d7©D P C C H© 
;^P -7F (m«. 3GPP*l^&rt©j||^t^^•■7-a> F 
O— (transmit power control : lUT. TTPCJi J; 
^) 7 -f -;UF) ©F I B©7 ^ -Jl/ F©iptca*jity 
Ci*i-C*S, F I B©7 ^-;UF*^L/r, JiiH. 

■Tifet)^. ^n^n«^©T>7-:f@^©s;^{^t:te)n 

[0 0 5 1 ] tf jl:::- FX«:i— !f«S (U 

E) (mtf> ^KlfflF7>J^-^n 4 (01«r#M© 
Ci) ) I*. 1 o©||JgJf5S8t?«. 3>t:-* 
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«wtt$RiS* (PDA) , --Y^Tv v-ov {mm 
m'j>i' (mtf»sM'j>i' 1 6 mi^mmc 

lO©^JfJ,^-C». !f:3.::--y hXW^- 

[0 0 5 2 ] ^Kia-tfa::..:; hX«:3.--*ftSS«. 1 

•2.. 1 oonifejf^^rii, letf ssxtiieiS^i* (^x. 

iBtg^^u' h2 2 (01*#MOCi) ) {*, 7 

a-^fflT-^'y ^-~>3>2 4 (01 ?r#B.S©Ci) ) 20 
im^^t. yu-{2y^2 0 (01%#M©C£) ) ±-c 

ttffeco 3 > h p - ;u 1 4* it#^g ^ -S „ 
[0 0 5 3 ] mt^Mt LX:C(D^m(OtpX-0m^txtcSi 

^#M<Dci> ) «. 7^-i?sy^i^^^?:fem-r-5 lot^ 30 

i'-feX^^y (DRAMX«SRAM) t. ?S*BJt6-C 
7"Pi^-7v:/^KDy- F:t>y-^-=&y (EPROM) 
<h, maKltC?^*BFtg-C7"P^7v:/;KDy- K:t> y 
-^^:y (EEPROM) i, :7 7 v-^x ^ ^: y OJ; "5 

?S4£#f*y^y^gi. la^-r YXi7^7P-;.b-- (g 
»SM) f'-/;^i^■t>yA->'^':/;^f'-^ ;^5'(DJ:^^i:5SM 

f'-f Xi? (CD) X«7=-^ y^'-'Ut'T^'jt-T^^ Xi? (D V 40 

cyyy h xTcdt;!/^' y XAX»T7*y h >^ 
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■So -€-n-?'n©3> h P-;b3.r. hXti"7'P-lr 

7"p A 5 n/ttofp^^^^sntf s i±?)o 

1giE{?«-?'^MW* ^ ^' "T s o t -r 
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